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ABSTRACT 

Development and assessment of the single-time-scale k-e turbulence model 
with different near-wall treatments and the multi-scale k-e turbulence model for 
rotating flows are presented. These turbulence models are coded as self- 
contained module decks that can be interfaced with a number of CFD main flow 
solvers. For each model, a stand-alone module deck with its own formulation, 
discretization scheme, solver and boundary condition implementations is 
presented. These satellite decks will take as input (from a main flow solver) the 
velocity field, grid, boundary condition specifications and will deliver turbulent 
quantities as output. These modules were tested as a separate entities and 
although many logical and programming problems were overcome only wider 
use and further testing can render the modules sufficiently "fool proof”. 
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DEVELOPMENT OF A MODULAR FORMAT FOR 
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KEMOD-1 MODULE DECK 
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STRONGLY IMPLICIT SOLVER 



KEMOD-1 MODULE DECK (CONT'D) 
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PARTICULAR PROBLEM 
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MOMENTUM EQUATION SOLVER OF THE MAIN ROUTINE. IT UPDATES 
THE FLUX SOURCE TERM OF THE DISCRETIZED MOMENTUM EQUATION 
DUE TO WALL SHEAR STRESSES 



KEMOD-1 MODULE DECK (CONT’D) 
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KEMOD-1 MODULE DECK (CONT’D) 
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MULTI-SCALE k-e MODEL (CONT’D) 
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KEMOD-2 MODULE DECK 



SUBROUTINE CALCE ASSEMBLES THE COEFFICIENTS AND SOURCE 
TERMS FOR THE DISCRETIZED Kp, £p, Kj, e ( TRANSPORT EQUATIONS 


KEMOD-2 MODULE DECK (CONT’D) 
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KEMOD-2 MODULE DECK (CONT'D) 


GEOMETRY AND INITIAL 
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ROBACK AND JOHNSON RESULTS 
VELOCITY VECTORS 
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ROBACK AND JOHNSON RESULTS 
TANGENTIAL VELOCITY PREDICTIONS AT X = 0.025 M 
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SUMMARY 
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• WORK ON 3-D MODULES TO BEGIN AS SCHEDULED (FY '94) 






